Interaction of sildenafil with cAMP-mediated vasodilation in vivo.
Sildenafil inhibits cGMP breakdown by phosphodiesterase 5. In vitro, increased cGMP levels inhibit cAMP breakdown by phosphodiesterase 3. It is uncertain, however, whether sildenafil increases biological effects of interventions increasing cAMP levels in vivo. The objective of the present study in 40 healthy male volunteers was to determine the existence and extent of interactions with sildenafil and vasodilators acting via cGMP or cAMP or independently from these mediators on the arterial tone of the human forearm. Forearm blood flow (FBF) responses (plethysmography) to brachial artery infusions of 3 doses each of nitroglycerin, which increases cGMP levels; of isoprenaline and milrinone, which increase cAMP levels; and of verapamil as a control were assessed at baseline and 80 minutes after 50 mg oral sildenafil in 10 volunteers each. Sildenafil increased FBF (2.5+/-0.1 to 3.5+/-0.2 mL/min per 100 mL, P<0.001; n=40). At equipotent vasodilator dosages, sildenafil increased FBF from 7.5+/-1.0 to 9.8+/-1.2 mL/min per 100 mL for nitroglycerin, from 8.3+/-1.0 to 10.4+/-1.4 mL/min per 100 mL for isoprenaline, and from 8.1+/-1.0 to 10.3+/-1.2 mL/min per 100 mL for milrinone and slightly decreased FBF from 7.7+/-1.3 to 7.1+/-1.2 mL/min per 100 mL for verapamil. ANOVA for repeated measures revealed a significant interaction between sildenafil and the type of vasodilator on FBF (P<0.01). The responses of FBF to nitroglycerin, milrinone, and isoprenaline after sildenafil were similarly increased compared with the response to verapamil (P<0.01). Sildenafil markedly enhanced the arterial vasodilator response to nitroglycerin, milrinone, and isoprenaline. The response to milrinone and isoprenaline is compatible with an interaction between cGMP and phosphodiesterase 3 or an enhancement of the NO component of cAMP-mediated vasodilation, and raises the possibility of enhanced biological effects of interventions leading to increases of cAMP in the presence of sildenafil.